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Strategy and outreach

2017

ÅESS Safety Forum

ÅSafety Roadmap

ÅESS Safety Website Launched

2018

ÅESS Safety and Reliability Forum 

ÅMonthly Codes and Standards report

ÅBimonthly Newsletter

2019
ESS Safety and Reliability ForumÅ

Continued activities to address community safety needsÅ
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Capabilities for ESS safety R&D at Sandia8

ÅNew 5000 SqFt facility for analysis within spec

ÅCenter for Integrated Nanotechnology for 

spectroscopy

ÅAbuse facilities for failure analysis

ÅModeling of high energetic events with Sierra



Improving battery failure mitigation 9
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Cell operation constraints
10

Cathode Chemistry AKA Specific 

Capacity

(Ah)

Average 

Potential 

(V vs 

Lio/Li+)

Max 

Discharge 

Current

Acceptable 

Temperatur

e (oC)

LiCoO2 LCO 2.5 3.6 20 0 to 50

LiFePO4 LFP 1.1 3.3 30 -30 to 60

LiNixCoyAl1-x-yO2 NCA 2.9 3.6 6 0 to 45

LiNi0.80Mn0.15Co0.05O2 NMC 3.0 3.6 20 -5 to 50

LCO LFP NCA NMC



Avoiding accelerated aging or abuse
3

Abused Cell

Current = 20 A (max = 30 A)

Environment = 25 oC

Cell skin Temp = 60 oC!!!

Most packs donõt monitor 

individual cell skin 

temperatures. 

Unintended abuse condition 

under ônormalõ operation.

LFP, 25 oC environment

Discharge = 1.1 A 5 A 10 A 20 A

Pristine Cell

Applied Current

Cell Temperature



Significant self-heating can occur if cells are unmonitored12
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1C 5A 10A 20A 30A

LFP

1C 5A 6A

NCA

1C 5A 10A 20A

NMC

1C 5A 10A 20A

LCO

~80 oC

~90 oC


